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T-hiS:. invention-, relaes: to c driH tïulë: louanïK: 
apirtu:arr«.moe  Pa'r tlcUla-zly 
16catig : one « sise : of:  Sheet- mel ç ruturé» 
 dll. h01ë Having - nówn" 10ctlon ' 
oppusle, side of" such- ctë 
It is amog thë 5].ec. of ' te- inVtiOn 
provie an improved drill hole ltlng par 
tus-which can be Conveniently held in-te: 
of: n oPerator: tu: lcte te  psitious" o. 11 
holes  on= one de of  ' ctre  of  opaque 
teçta: flore  selecteù or pedëteined locïn 
on: the oPpot side- 0 sch: strzè which 
is' effèctiv fo' a:creiy  Ibcë" the 
the  dr]ll holes:$n@ stiHcGymr:such:ò.tibn 
whch:, is" sf  illmineff su ta it-. C: 
in po: light:; and ' which" is extremely ccuräte- 
: op.ertion; slmple:nd:dUrb]ë-ïn cuC0n 
ecnomca:lto munufcture; and::t uge 
Other oects and'. dwnçges. Will' ecome 
aRparent fzom a  considëraun  of the f0ilong 
descriRtou smd te" apn,dèff ctm$ in- 
juncti with tle:acC0mpanyindrWihg:where 
in: 
Fïe £ is   ogdn1 cze  Seon 
oste sdës  of a' dmmatcay fihstrated 
she metï 
gure   s"  toR  plan- vïw  of - frery 
ure  S cross  sectn  en  the  
gure 4  s bottOmPan  véWoï 
portion oï the aDrt" Hustatd ih rë 
gure  5s  a trnSverse  Cos  sëon on 
uë  and 
ure e fs  toR  Dn vïeW of oth  f 
mentazy ï portion ofï the. prtus' flustrëd 
gureL 
Wth Ctue reféence  to' t  
appratg  CompMse  two- nits' A and  B whih' 
rë dispasd t' spcvel pte dës of 
sheet metal structure, Such" g the 
matically illustrated structure C, for loing 
onWside  of ch ure- çhe" atin  f 
holeg the laCalons, o Which re.. eithr= o 
or selëoEed v th-ë  Vslte :dè  af   gu 
tur 
in te- manufacturë of uctum; CN: as 
fames fed of cmponents ofeet lmlnum; 
te rive  hules ' are, normally drfiid  fFom th 
ner Side'gf:such   ructure« i-'fequently'h 
pens, oWever; haV; beçause" of: the: fSati0n" 
of te  iner side of  h.ructuë-if ig-:ïpi 
to iii  of the h0es t  tlïe  eY 

2 
fom:th'e inskte: of: he strùcrë': becasë  of: in 
terference of cotnponents: of' tle', St%,uctue witl 
the dilI  these: cases it becbmes necessry 
t0 dMll: the: holés îiom  te ouside ' oî the  struc-:, 
turc a-nd in such caseS thlocation of th dlll 
holeson the outside of hestructure mustbe 
cura.tel dtermined th-reférence .-theinner 
side  of the structure. 
In lbcating thepositions ofsuch: drill holés: on 
the outer sdëof the,structure::the uni A-is « Ud 
oútsidë  of: thë . structure". d 
Jnside: 
The unit   comprises , an electlo-magnet gen-. 
erally: indi.cted  af I"inCluding' s« substtill  
cylindriCul, c0ré- member, I I of: maetic mate- 
ri;l such  gs iro/ hvig, n 
recess 12therer6und:;substuntially syetricä:1 
Vîth the= mid»lenh  10cti0n of: the cote. T.his- 
9roov includes un. outer Portion- and  rdia:lly 
und. inwardly direeted ex-teion narrowé  han 
the:0uter portiòn; and a  hish resistancemagnetic  
coil 13 is mounted in the narrower inner Po 
ion.of the:gro0ve-in the cote. The core is pro- 
vide'd th" a  cylindricul' bore I which opens fo 
one end of the core and extendS substantially 
the  opposïte endç but is: cl0sed" 
cent  such. oppóite end of the cote. ThiS borë 
is substntially coaxil with :longitudinalcenter 
line offth c0re andwith the 
A needlë I I of rhin magnetic material, such 
shim Steel , iS dîsp0sed ih the bore  I .and exndS 
logitudihll herf i- eedlë is proded: af  
i mi2length-lcufion With aneye   and bear 
ing:ewel: 16is:sered'  thiseye: A piece offine, 
stiff@ië isent é  form a, O-shaped gtaff I  the  
endbfwhich e:poited: andenguge th:e opposi 
gidë 0f the  jeweI 16 to provide u- jewel: bearing 
fbr th needIë. This staff is mounted in a sleeve 
18 disposed in the bore Iandhelffin propër posi. 
tion  longiçudin11 oY e  b6re by a: spacer sleeve 
il8 0neend of which egages the closed end of 
the:bore nd the other end of which provids 
bering for the adjacent end of the bearig 
mn-din oees.lve.  
A cylindriut hoUng 19; súrr0unds.the Coe 
Of. theelëctrb-magnég,nd èxtends:beyodthe ed 
Otthëc0re",Whih the boe 4 open, and a cir 
ta  lbc 2# of nonmagnetic' materiul such 
almlnum; i mouted- on this, end of the c0re 
ud::ishel'd'theéonbythehousing9 . Thisblock: 
h:as ien:d opposite the dote   concgvely shped 
und  proYid.th « a cëratly located: bore 
whic extéhds therethou$h bstantiully in: 
alignent with the bore  in the magnet coi, e 
ff an h@ : 11:-dip0oeff recess: 2: wch is 
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provided in the end of the block 2C adjacent the 
core II and extends from the bore SI to the ex- 
terior of the block. The housing 19 is provided 
with an aperture 2 registering with the outer 
end of this recess 22. A crystal 24 in the shape 
of a circular disc, is mounted in the end of the 
bore 21 in the block 2 remote from the magnet 
core and an indentation or dot 25 is provided on 
the under or inner surface of this crystal at the 
center thereof and constitutes an indicating mark 
for the instruraent. A slender pointer 76 
tached to the needle and extends ïrom the needIe 
to a location cIoesIy adjacent the under or inner 
surface of the crystal and this pointer has on ifs 
end adjacent the crysta! a co!ored head which 
cooperates with the indicating dot i5 to indicate 
the position of the needle relative fo the borc 
in which the needIe is pivotaI!y supported. 
A battery case  is secured atone end of the 
housing 9 in position to inc!ose the aperture 
in the housing and flash liht battery cel]s 
and 2 are contained in this case. 
A flanged disc 3 is secured transversely in 
the batteiy case adjacent the housing 6 and 
a bracket 3 secured ai one end fo this disc ex- 
tends toward the aperture 23 in the housing. A 
bu!b socket 3 is mounted on the end of bracket 
 adjacent the housing  and a ]ight bulb 
carried by this socket is positioned fo transmit 
light through the recess 2 into the bore 2 fo 
ilhnninate the poioter 6 and indicating dot . 
A switch is cïrrfe by the fianed ç]fsc 30 
comprises a fil'St reilient switch arm 3 extend- 
iug from the disc toward the housing 19 and a 
second resilient rm 35 also extending from thc 
disc  toward the housing 19 in spaced reIa- 
ionship to the arm 34. Conductors 36 nd 
¢onnect the inulated terminal 40 carried by 
switch arm 3 to the cofi 13 and buIb socket 
repectively. The socket is grounded through 
the bracket 31 and he coil is rounded through 
the conductor 3. The battery inctuding the 
ce]Is 28 and ,. is grounded at one end fo the 
battery case and is in contact at its opposite end 
with one end of the switch rrn 33 which switch 
arm is electrically insulated from the support- 
ing disc C. The arm 5 is bent af ifs opposite 
end toward the contact  caïried by switch arm 
34 and a thumb button 39 mounted on switch 
arm 35 is operat]ve when Ilai]il.llf/ depressed, 
bring the bent end of arn' 5 into engagement 
with contact 4 thus stablishing paraltel en- 
rgizing circuits for the bulb 33 and coiI I. 
The coil 13 is a high resistance cofl, a 1-esis- 
nce of approximately 80 ohms havin been 
found fo provide satisfactory results in use, and 
bu]b 33 is an ordinary flash light bulb, so the 
flash light battery cells 28 and 29 wil] ]ast for a 
satisfactory period of use. 
When the coil 13 is energized it establishes a 
lnagnetic iïeld which symmetrica!ly permeates 
the cote I! an«! is ce.teïed a].cn the ien¢itudi- 
naI center line of the bore 4. This maenetic fie]d 
temporarily magnetizes the needle and prevents 
any reversaI of polarity of the needle while, at 
the same rime, urging the needle to a position in 
which if is substantialy in alignment with the 
]ongitudinai center line of the bore. This posi- 
tion of the needle is indicated by a substantial 
coincidence of the head of the pointer 26 with 
the indicating dot 25 and any deflection of the 
needle from this position is indicated by a de- 
parture of the pointer head from the ndicating 
dot. 
The unit B comprises an el0ngated perma- 

4 
nent magnet 41 which may be of cylindricaI 
form and has one end reduced to provide a nose 
4. The polarity at the nose 2 is opposite to 
the polarity o the end of the need]e adjacent 
5 the c]osed end o the bore 14. 
This magnet is mounted in a cyIindrical hou,- 
ing 4 considerabIy ]arger than the magnet and 
is held in centered relationship in the housin 
by a bushing  of electricaIly insulative, non- 
10 lnagnetic materia! which surrounds the magnet 
within the housing. A handle , which may be 
of e!ongated cylindricaI form, is secured at ooe 
end fo the housi.n 3 and projec, radially there- 
from. 
I$ In using the apparatus the magnet I is posi- 
tioned at the inner side of the structure C with 
ifs nose 2 at the desired location of the driI1 
hoIe. The unit A is then pIaced against the 
outer side of the structure with the eIectroma 
20 net l af the etimated location of the hoIe on 
the outer side of the structure. The switch 
then cIosed by depressing the thumb button  
and, if the electromagnet is hot properIy located 
the need!e .wi!l be deflected by the magnet 
25  rom ifs normal or neutral position substan- 
tially in alinment with the longitudinal center 
line of the bore , the direction in which the 
adjacent end of the needle is displaced from the 
nose of the permanent magnet 41 being indi- 
30 cated by the direction in which the head of the 
pointer 2 is displaced from the indicating dot 
2[. The electromagnet is then moved over the 
outer surface of the structure until the head of 
the pointer coincides with the location of the 
::i indicating dot. The needle will then be in 
linment with he longitudinsA center line 
the pern].auent magnet ¢ and with the lonçi-- 
tudinal center line of the bore  and the.end 
e,f the needle adjacent the structure C will ho 
..» directly over the drill hoie locs.tion. .. 
A fiat pad.6 of absorbent material is sécured 
fo the end of the electromagnetic cote  op- 
posite the block 2 and a smaI1 aperture  in 
this pad is centered on the longitudinal center 
45 line of the bore . 
The pad is impregnated with a suitable ink or 
other marking material and when the location 
of the drilI hole bas been determined, as ex- 
plained ab6ve, the pad 46 is pressed firmly 
0 against the adjacent surface of the structure to 
make a mark thereon. The aperture 4 will 
provide i this mark o. sïn,ll dot ],.dic.tinç l, 
location of the driI1 hole center. 
The invention may be embodied in other 
5 speciflc forms without departin¢ fïom the spirit 
or essential characteïistics thereof. The pres- 
eI]t embodiment is therefore tobe considered in 
all respects as illustrative and not restrictive, the 
scope of the invention being indicated by the 
0 appended claires rather than by the foregoing 
description, and ail changes which corne with- 
in the meaning and range of equivalency of the 
claires are intended to be embraced therein. 
5 1. Drill hote tocating apparatus comprising an 
electro-magnet havin a bore therein, a needle 
disposed in said bore and pivotaIly supported sub- 
tantiaIIy a.t ifs mid !ength location in the mag- 
netic fleld of said.electro-magnet, a crystaI sup- 
,0 ported at a location spaced from one end of the 
bore in said electro-magnet and having an in- 
dicating dot thereon, a pointer extending from 
said needle substantially to the adjacent surface 
of said crystal and cooperating with said dot to 
T5 indicate the position of said needle relative fo 
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said bore, a battery case secured fo said electro- 
magnet, a Iamp bulb carried by said battery case 
for illuminating said crystal and said pointer, 
battery in said case, and conductor means pro- 
viding an energizing circuit from said battery fo 
said electro-magnet and said lamp bulb. 
2. Drill hole Iocating apparatus comprising 
electro-magnet having a longitudinally extending 
bore therein, a needle pivotally mounted in said 
bore to extend longitudinally thereof and urged 
by the magnetic field of said electro-magnet fo 
a position in which if is substantially in align- 
ment with the longitudinal center line of said 
bore, means indicating deflection of said needle 
from said position, a battery case secured fo said 
electro-magnet, a battery in said battery case, 
and means providing an energizing circuit from 
said battery fo said electro-magnet. 
3. Drill hole locating apparatus comprising an 
electro-magnet having a bore therein, a needle 
disposed in said bore and pivotally supported sub- 
stantially af ifs mid-length location in the mag- 
netic fleld of saoEd electro-magnet, a crystal sup- 
ported ata location spaced from one end of the 
bore in said electro-magnet and having an 
dicating dot thereon, a pointer extending from 
said needle substantially fo the adjacent surface 
of said crystal and cooperating with said dot fo 
indicate the position of said needle relative to said 
bore, a battery case secured te said electro-mag- 
net, a lamp bulb carried by said battery case for 
flluminating said crystal and said pointer, a bat- 
tory in said case, conductor means providing an 
energizing circuit from said battery to said elec- 
tro-magnet and said lamp bulb, and marking 
means carried by the electro-magnet and engage- 
able on the sm'face of the structure fo physically 
indicate on the surface the point of alignment of 
the needle with the permanent magnet. 
4. In an apparatus for locating through 
opaque structure a permanent magnet on one 
side thereof, an electro-magnet having a bore 
therein, a needle pivotally housed in said bore 
for swinging movement transversely of the bore, 
a crystal supported in alignment with said bore 
and disposed transversely of the needle, said 
crystal having an indication mark formed there- 
on, a pointer extending from one end of the needle 
and arranged af right angles fo the pivot axis 
of the needle, said pointer terminating adjacent 
to the crystal and cooperating with the indication 
mark fo indicate the aligned position of the needle 
relative to the cooperative magnet on the oppo- 
site side of the structure, a housing aflixed fo 
the electro-magnet, illuminating means in said 
housing for flluminating the needle and crystal, 
and a source of electrical energy in said housing 
for the flluminating means and the electro-mag- 
net. 
5. In an apparatus for locating through an 
opaque structure a permanent magnet on one 
side thereoL an electro-magnet having a bore 
therein, a needle pivotally housed in said bore 
£or swinging movement transversely of the bore, 
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a crystal supported in aligment with said bore 
and disposed transversely of the needle, said cry- 
stal having an indication mark formed thereon, 
a pointer extending from one end of the needle 
5 and arranged ai right angles to the pivot axis of 
the needle, said pointer terminating adjacent fo 
the crystal and cooperating with the indication 
mark to indicate the aligned position of the needle 
relative fo the cooperativc magnet on the oppo- 
] 0 site side of the structure, a housing affixed fo the 
electro-magnet, flluminating means in said hous- 
ng for flluminating the needle and crystal, a 
source of electrical energy in said housing for 
the flluminating means and the electro-magnet, 
15 and marking means carried by the electro-mag- 
net at the end thereof opposite fo the crystal, 
s.aid marking means being engageable on the sur- 
ace of the structure to physically indicate on 
the surface the point at which the needle is di- 
2O rected. 
6. In an apparatus for locating through an 
opaque structure a permanent magnet on one 
side thereof, an electromagnet having a bore 
therein, a need!e pivotally housed in said bore 
25 for swinging movement transversely of the bore, 
a crystal supported in alignment with said bore 
and disposed transversely of the needle, said cry- 
stal having an indication mark formed thereon, 
a pointer extending from one end of the needle 
30 and arranged ai right angles to the pivot axis 
of the needle, said pointer terminating adjacent 
to the crystal and cooperating with the indica- 
tion mark fo indicate the a]igned position of the 
needle relative fo the cooperative magnet on the 
35 opposite side of the structure, a housing affixed 
to the electro-magnet, illuminating means in said 
housing for flluminating the needle and crystal, 
a source of electrical energy in said housing for 
the flluminating means and the electro-magnet, 
40 and marking means carried by the electro-mag- 
net af the end thereof opposite fo the crystal, said 
marking means being engageable on the surface 
of the structure fo physically indicate on the sur- 
face the point ai which the needle is directed, 
4.5 said marking means including an inking pad 
having an opening therein alignable with the 
needle when the pointer on the needle is in coin- 
cidence with the indication mark. 
GALE I . DE LA MATER. 
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